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DETAILED ACTION 
Drawings 

The drawings are objected to because figures 3A-3D needs "Prior Art" label. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

The disclosure is objected to because of the following informalities: In line 4 of 
the paragraph [0002] of Description of the Related Art, Applicants recite "STI (swallow 



Application/Control Number: 10/751,172 Page 3 

Art Unit: 2812 

trench isolation)". The examiner suggests replacing "STI (shallow trench isolation)". In 
line 1 of the paragraph [0004] of Description of the Related Art, Applicants recite "to the 
prior arts". The examiner suggests replacing "to the prior art". In line 3 of the paragraph 
[0007] of Description of the Related Art, Applicants recite "the semiconductor substrate 
10". The examiner suggests replacing "the semiconductor substrate 100". In line 1 of 
the paragraph [0009] of Description of the Related Art, Applicants recite "the prior arts". 
The examiner suggests replacing "the prior art". In line 1 of the paragraph [0021] of 
Brief Description of the Drawings, Applicants recite "according to the prior arts". The 
examiner suggests replacing "according to the prior art". In line 4 of the paragraph 
[0025] of Brief Description of the Preferred Embodiment, Applicants recite "ploy 16". 
The examiner suggests replacing "poly 16". In line 6 of the paragraph [0029] of Brief 
Description of the Preferred Embodiment, Applicants recite "Fig. 2d". The examiner 
suggests replacing "Fig. 2D". In line 4 of the paragraph [0034] of Brief Description of 
the Preferred Embodiment, Applicants recite "Silicide 30 with". The examiner suggests 
replacing "Silicide 30' with". In line 2 of the paragraph [0035] of Brief Description of the 
Preferred Embodiment, Applicants recite "silicide 30 is". The examiner suggests 
replacing "silicide 30' is". The examiner suggests replacing "Silicide 30' with". In line 4 
of the paragraph [0036] of Brief Description of the Preferred Embodiment, Applicants 
recite "silicide 30 can". The examiner suggests replacing "silicide 30' can". 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
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requested in correcting any errors of which applicant may become aware in the 
specification. 

The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: Applicant does not describe the word "monosilicide". 
Applicant should include the word monosilicide to describe CoSi. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 2-4, 11-14, 18, and 21-23 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. Claims 2, 14, 18, and 23 
are rejected because they contain new matter "comprises CoSi" or "comprises CoSi 2 ". 
In the specification only "with a composition ratio of CoSi" is disclosed. Claims 3-4,1 1- 
13, 21-22 depend from claims 2, 14, 18, or 23 so they are rejected for the same reason. 
This new matter was added in the first amendments filed on 9/29/05. Appropriate 
correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hamanaka (U.S. patent No. 6,337,272) in view of Raaijmakers (U.S. 
patent No. 4,908,331). 

Referring to Figs. 1A-2B and corresponding text, Hamanaka discloses (Re claim 
1) a method of manufacturing silicide, comprising the steps of: (a) cleaning a 
semiconductor substrate with a transistor formed thereon, the transistor including a 
source electrode, a drain electrode and a gate electrode (b) placing the cleaned 
semiconductor substrate into a sputter chamber in a deposition equipment, and (c) 
forming silicide at the same time of depositing a metal film under a state where the 
semiconductor substrate is heated at a temperature from 200 to 500°C (see col. 2, lines 
25-42), approximately 450C ( see par. bridging cols. 9-10); (d) removing residual metal 
film not used for the formation of silicide; and (e) annealing the semiconductor substrate 
(see col. 8, lines 7-60 and col. 9, line 40-col. 10, line 13). But it fails to disclose 
expressly the heating the semiconductor substrate to a temperature range and then 
initially forming a monosilicide at the same time as depositing a metal film. 

Raaijmakers discloses the method of forming monosilicide by depositing metal 
on the surface while heating the semiconductor body to a temperature at which metal 
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silicide is formed during the deposition (see figures 1-2 and column 2 line 34 through 
column 4 line 43). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to initially forming a monosilicide at the same time as 
depositing a metal film in the method of Hamanaka in order to reduce the process time 
of forming monosilicide. 

[Re claims 2] Hamanaka also discloses wherein, in the step (c), the silicide 
comprises CoSi (see column 9, line 15 through column 10, line 13). 

[Re claims 12] Hamanaka also discloses wherein, the step (e) includes heating 
the semiconductor substrate during a predetermined duration at a temperature of more 
than 500°C in a RTP equipment (see column 5, lines 40-62). 

[Re claims 14] Hamanaka also discloses wherein, after the step (e) the silicide 
comprises CoSi 2 (see col. 9, line 15 through column 10, line 13). 

Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
"Hamanaka" in view of "Raaijmakers" and O'Brien et al. (U.S. Patent No. 6,458,711). 

The combined teachings of Hamanaka and Raaijmakers disclose substantially 
the limitations of claims 3-4, as shown above. Hamanaka also discloses [Re claim 4] 
wherein the step (a) includes a second cleaning step comprising cleaning the 
semiconductor substrate with HF or DHF solution (see column 8, lines 7-15). But 
Hamanaka and Raaijmakers fail to disclose expressly [Re claim 3] wherein the step (a) 
includes a first cleaning step comprising cleaning the semiconductor substrate with SCI 
solution. However, the missing limitation is well known in the art because O'Brien 
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discloses this feature (See col. 3, lines 40-55). A person of ordinary skill is motivated to 
modify Hamanaka with O'Brien to clean undesirable metallic material. Therefore, at the 
time of the invention, it would have been obvious to combine Hamanaka with 
Raaijmakers and O'Brien to obtain the invention as specified in claims 3-4. 

Claims 5-7, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hamanaka in view of Raaijmakers and Sumi (U.S. Patent No. 6,022,805). 

The combined teachings of Hamanaka and Raaijmakers disclose substantially 
the limitations of claims 5-7, and 10, as shown above. But Hamanaka and Raaijmakers 
fail to disclose expressly the details about the dry etching. However, the missing 
limitations are well known in the art because Sumi discloses the use of Ar for sputtering 
etch with flow rates of 20sccm or 2sccm and power of about 500W, the conditions can 
vary depending on the amount of oxide to be etched, the exposed features, and 
acceptable duration (See column 10, lines 3-11 and column 12, lines 40-49). A person 
of ordinary skill is motivated to modify Hamanaka with Sumi to obtain a desired surface 
oxide etch with damaging the critical dimensions of exposed features. Therefore, at the 
time of the invention, it would have been obvious to combine Hamanaka with 
Raaijmakers and Sumi to obtain the invention as specified in claims 5-7, and 10. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over, as 
"Hamanaka" in view of "Raaijmakers" and Wake (U.S. Patent No. 6,725,1 19). 
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The combined teachings of Hamanaka and Raaijmakers disclose substantially 
the limitations of claims 1 1 , as shown above. But Hamanaka and Raaijmakers fail to 
disclose expressly wherein, the step (d) includes a first removal step of removing the 
metal film for 5-15 minutes in SPM solution at a temperature of 50-1 50°C and a second 
removal step comprising removing the metal film for 3-10 minutes in SCI solution at a 
temperature of 40-70°C. However, the missing limitations are well known in the art 
because Wake discloses the etching in SPM and SCI (APM) (See column 17, line 57 
through column 18, line 38). Wake does not disclose the duration and temperatures. 
However, it would have been obvious for an ordinary skill to use conventional etchants 
to etch at a temperature and duration to achieve the cleanness required for a specific 
process. A person of ordinary skill is motivated to modify Hamanaka with Wake to use 
conventional etchants with known characteristics. Therefore, at the time of the 
invention was made, it would have been obvious to combine Hamanaka with 
Raaijmakers and Wake to obtain the invention as specified in claim 1 1 . 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over, as 
"Hamanaka" in view of "Raaijmakers" and Wang et al. (U.S. Patent No. 5,780,362). 

The combined teachings of Hamanaka and Raaijmakers disclose substantially 
the limitations of claims land 13, as shown above. But Hamanaka'and Raaijmakers fail 
to disclose wherein the step (e) includes heating the semiconductor substrate for 20-60 
minutes at a temperature of 500-900°C in an electric furnace. Wang discloses the 
method including heating the semiconductor substrate for 20-60 minutes at a 
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temperature of 500-900°C in an electric furnace (see column 3, lines 63-67). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to heating the semiconductor substrate for 20-60 minutes at a temperature of 500- 
900°C in an electric furnace in the method of Hamanaka in order to convert CoSi 2 from 
monosilicide. 

Claims 9, 17-18, 21 , and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over, as "Hamanaka" in view of "Raaijmakers" and Fortin et al. (U.S. 
Patent Appl. No. 2003/01 48606 A1 ). 

[Re claims 9 and 17] The combined teachings of Hamanaka and Raaijmakers 
disclose substantially the limitations of claims 9 and 17, as shown above. But 
Hamanaka and Raaijmakers fail to disclose wherein the step (b) comprises sputtering 
cobalt at a DC power of 2-10 KW. Fortin discloses the method wherein comprising 
sputtering cobalt at a DC power of 2 KW. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to sputtering cobalt at a DC power of 2 
KW in order to penetrate the barrier formed by thermal energy. Therefore, at the time of 
the invention was made, it would have been obvious to combine Hamanaka with 
Raaijmakers and Wake to obtain the invention as specified in claims 9 and 17. 

[Re claims 18] Hamanaka also discloses wherein the silicide comprises CoSi 
(see column 9, line 15 through column 10, line 13). 
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[Re claims 21] Hamanaka also discloses wherein, the step (d) includes heating 
the semiconductor substrate during a predetermined duration at a temperature of more 
than 500°C in a RTP equipment (see column 5, lines 40-62). 

[Re claims 23] Hamanaka also discloses wherein, after the step (d) the silicide 
comprises CoSi2 (see col. 9, line 15 through column 10, line 13). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hamanaka in view of Raaijmakers, Fortin and Sumi (U.S. Patent No. 6,022,805). 

The combined teachings of Hamanaka, Raaijmakers, and Fortin disclose 
substantially the limitations of claims 17 and 19, as shown above. But Hamanaka, 
Raaijmakers, and Fortin fail to disclose expressly the details about the dry etching. 
However, the missing limitations are well known in the art because Sumi discloses the 
use of Ar for sputtering etch with flow rates of 20sccm or 2sccm and power of about 
500W, the conditions can vary depending on the amount of oxide to be etched, the 
exposed features, and acceptable duration (See column 10, lines 3-11 and column 12, 
lines 40-49). A person of ordinary skill is motivated to modify Hamanaka with Sumi to 
obtain a desired surface oxide etch with damaging the critical dimensions of exposed 
features. Therefore, at the time of the invention, it would have been obvious to combine 
Hamanaka with Raaijmakers, Fortin, and Sumi to obtain the invention as specified in 
claim 19. 
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Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over, as 
"Hamanaka" in view of "Raaijmakers", "Fortin", and Wake (U.S. Patent No. 6,725,119). 

The combined teachings of Hamanaka, Raaijmakers, and Fortin disclose 
substantially the limitations of claims 17 and 20, as shown above. But Hamanaka, 
Raaijmakers, and Fortin fail to disclose expressly wherein, the step (d) includes a first 
removal step of removing the metal film for 5-15 minutes in SPM solution at a 
temperature of 50-1 50°C and a second removal step comprising removing the metal 
film for 3-10 minutes in SCI solution at a temperature of 40-70°C. However, the missing 
limitations are well known in the art because Wake discloses the etching in SPM and 
SCI (APM) (See column 17, line 57 through column 18, line 38). Wake does not 
disclose the duration and temperatures. However, it would have been obvious for an 
ordinary skill to use conventional etchants to etch at a temperature and duration to 
achieve the cleanness required for a specific process. A person of ordinary skill is 
motivated to modify Hamanaka with Wake to use conventional etchants with known 
characteristics. Therefore, at the time of the invention was made, it would have been 
obvious to combine Hamanaka with Raaijmakers and Wake to obtain the invention as 
specified in claim 20. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over, as 
"Hamanaka" in view of "Raaijmakers", "Fortin" and Wang et al. (U.S. Patent No. 
5,780,362). 
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The combined teachings of Hamanaka, Raaijmakers, and Fortin disclose 
substantially the limitations of claims 18 and 22, as shown above. But Hamanaka 
Raaijmakers, and Fortin fail to disclose wherein the step (d) includes heating the 
semiconductor substrate for 20-60 minutes at a temperature of 500-900°C in an electric 
furnace. Wang discloses the method including heating the semiconductor substrate for 
20-60 minutes at a temperature of 500-900°C in an electric furnace (see column 3, lines 
63-67). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to heating the semiconductor substrate for 20-60 minutes at a 
temperature of 500-900°C in an electric furnace in the method of Hamanaka in order to 
convert CoSi2 from monosilicide. 

Response to Arguments 

In view of arguments and the amendment to the claims, the rejections of claims 
1-7, 9-14, and 17-23 under 35 U.S.C. 103, as stated in the immediately preceding Office 
Action, have been withdrawn. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kyoung Lee whose telephone number is (571) 272- 
1982. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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